Atherosclerotic stenosis or occlusion often involves the subclavian artery. For lesions that are close to the orifice of the right subclavian artery, stenting of the right subclavian artery itself blocks the pathway from the innominate artery to the right carotid artery and causes problems in patients with multiple angiostenosis, especially involving the right carotid system. In this study, we report 2 cases using simultaneous kissing stenting (SKS) of the right subclavian artery and the right carotid artery to relieve right subclavian stenosis and maintain right carotid system patency. Standard stenting methods were used to perform SKS. Two self-expanding stents were implanted simultaneously into the initial segment of the right subclavian artery and the right carotid artery, forming a "Y" shape, with the overlap of the proximal segments in the innominate artery ≥ 5 mm. After SKS, the stenosed right subclavian artery was dilated, and the patency of the right carotid system was maintained. The symptoms of patients were relieved and the stents were intact at several months of follow-up. In conclusion, SKS of the right subclavian artery and the right carotid artery might be a safe and effective procedure when the stenotic or occlusive lesion in the initial segment of the right subclavian artery is close to the orifice, and lesions (or potential ones) exist in the right carotid system.
Introduction
The majority of the supra-aortic atherosclerotic occlusive lesions involve the subclavian artery [1] . In recent decades, percutaneous transluminal angioplasty, either with or without stent placement, has been considered as the first-line therapy for subclavian obstruction [2] . In many cases, when the stenosis was close to the orifice of the right subclavian artery, only stenting of the right subclavian would be performed. To cover the whole lesion, the proximal end of the stent would be inserted into the innominate artery. As a result, the pathway from the innominate artery to the right carotid artery would be blocked. This presents a problem to patients who have multiple angiostenosis, especially lesions of the right carotid system that might need future stenting. In order to resolve this problem, we performed simultaneous kissing stenting (SKS) of the right subclavian artery and the right carotid artery, thereby successfully maintaining the patency of the right carotid system.
Materials and Methods

Diagnosis
The patient's general information, medical history, cardinal symptoms, physical, and imaging examination were collected for the appropriate clinical diagnosis. Digital subtraction angiography, including the 3D run, was used for determining the patient's cerebrovascular condition. Digital subtraction angiography results should fully explain the patient's symptoms and signs. Patients with a stenotic or occlusive lesion in the initial segment of the right subclavian artery, which was close to the orifice, and lesions (or potential ones) in the right carotid system, were included in this study.
Aspirin (100 mg/day), clopidogrel hydrogen sulfate (75 mg/day), and atorvastatin calcium (20 mg/ day) were administered for 7 days before performing angioplasty. The procedure was carried out with local anesthesia in our hospital's neuroangiography suite. Two 8F sheaths were placed percutaneously in the right and left femoral artery separately using the modified Seldinger technique. Using a coaxial catheter system, a 0.035-inch stiff guidewire, 300 cm long, was directed through the sheath in the right femoral artery to the distal segment of the right subclavian artery. Then, a 5F multipurpose catheter and an 8F guiding catheter were advanced along the stiff guidewire to the initial segment of the right subclavian artery. After that, the stiff guidewire was pulled out. A PT 0.014-inch guidewire, 300 cm long, was inserted into the distal segment of the right subclavian artery through the multipurpose catheter. Then, the multipurpose catheter was pulled out. Under road-map guidance, a balloon catheter (size dependent on the lesion) was navigated through the stenosis of the subclavian artery along the PT 0.014-inch guidewire without distal embolic protection. Thereafter, the balloon angioplasty was performed (pressure and times dependent on the lesion). After that, the balloon catheter was exchanged for a self-expanding stent (size dependent on the lesion), which was not released immediately. In the same way, a PT 0.014-inch guidewire, 185 cm long, was inserted into the C3 segment of the right internal carotid artery through the sheath in the left femoral artery. Another self-expanding stent was delivered to the initial segment of the right common carotid artery along the guidewire. After checking the locations, both stents were deployed in succession. The 2 stents formed a "Y" shape, with the overlap of the proximal segments in the innominate artery ≥ 5 mm.
Patient 1
A 57-year-old male with a history of systemic hypertension suffered from recurrent and aggravated vertigo, limbs weakness, and visual field impairment. MRI revealed infarctions of the occipital lobe, thalamus, brainstem, and internal temporal lobe of both sides ( Fig. 1 ) . Angiography showed multiple angiostenosis, including stenosis of the left renal artery (about 70%), the left vertebral artery (about 70%), the initial segment of the right subclavian artery (about 90%), as well as mild stenosis of the right common carotid artery ( Fig. 2 a, b ). Subclavian and carotid artery stents were placed simultaneously using SKS technique. Two 9 × 40 mm Carotid Wallstents TM were implanted into the initial segment of the right subclavian artery and the right common carotid artery ( Fig. 2 c, d ). Postoperative angiography revealed excellent dilatation of the stenotic right subclavian artery. However, the right common carotid stent became foreshortened during the self-expanding process, which prevented the alignment of the proximal ends of the 2 stents in the innominate artery ( Fig. 2 e, f) . The patient's symptom of vertigo was relieved. And no new infarction was found at 30 months of follow-up.
Patient 2
A 71-year-old male with a history of hyperlipidemia and lacunar infarction suffered recurrent and aggravated vertigo and weakness of the left limbs. MRI revealed multiple lacunar infarctions ( Fig. 3 ) . Angiography showed multiple angiostenosis, including severe stenosis (about 90%) of the initial segment of the right subclavian artery and severe stenosis (about 85%) of the initial segment of the right internal carotid artery, accompanied by ulceration and thrombosis ( Fig. 4 a, b) . Firstly, a 9 × 30 mm Carotid Wallstent was used to reconstruct the lumen of the right internal carotid artery under the protection of a FilterWire. Then, a 9 × 40 mm and another 10 × 40 mm Protégé RX stents were implanted into the initial segment of the right subclavian artery and the right common carotid artery using the SKS technique ( Fig. 4 c, d ). Postoperative angiography revealed excellent dilatation of the stenosis. The proximal ends of the 2 stents were in the innominate artery and aligned ( Fig. 4 e, f) . The symptoms were relieved, and the patient was intact neurologically at 5 months of follow-up. CT angiography performed at 5 months of follow-up showed excellent dilatation of the stenotic segments of the right subclavian artery and the right internal carotid artery, as well as good positions of all stents ( Fig. 5 ) . 
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Discussion
SKS has been used to treat aortoiliac and/or coronary bifurcation lesions. It involves deployment of 2 appropriately sized stents, 1 in the main vessel and the other in the side branch with overlapping stents in the main vessel proximally, extending proximally to the carina of bifurcation [3] . At the bifurcation, the inflation of a single balloon in 1 artery may cause compression of the contralateral artery, resulting in relatively poor dilatation and the risk of embolization in the contralateral artery. The simultaneous inflation of bilateral balloons can avoid these problems. Additionally, the simultaneous placement of bilateral stents using the SKS technique can further decrease the incidence of these complications [4] . The SKS technique could avoid recrossing the stent struts and prevent stent crush or defor- mation, with guaranteed coverage of the side branch ostium [3] . Thus, in recent years, SKS has been widely applied for the percutaneous treatment of bifurcation lesions in mediumand large-size coronary arteries [3, 5] . Till now, SKS has been rarely used in the treatment of subclavian stenosis or occlusion. Li et al. [6] reported 1 case using the SKS technique for the treatment of a subclavian artery aneurysm. In most cases of right subclavian stenosis, stenting in the single artery would be sufficient. However, when the stenosis is very close to the orifice of the right subclavian artery, in order to cover the whole lesion, the proximal end of the subclavian stent will definitely be inserted into the innominate artery. In that case, if the patient already has multiple angiostenosis or has high risks of angiostenosis and stroke involving the right carotid system, further stenting in the right carotid system will be difficult or even impossible, as the pathway from the innominate artery to the right carotid artery is blocked. Therefore, we applied the SKS technique to resolve this problem. So far, we have successfully applied this technique in 2 patients, as described above in detail. Patient 1 suffered from multiple angiostenoses, including a mild stenosis of the right common carotid artery. Though early intervention therapy is not needed for a mild lesion, a future angioplasty or stenting, once the lesion worsens, might be necessary. Patient 2 also suffered from multiple angiostenoses, including a severe stenosis of the right internal carotid artery, which needed immediate attention. As in-stent restenosis is a complication that cannot be completely avoided, the patency of the right carotid system must be maintained. In these situations, SKS could not be more suitable for a right subclavian lesion close to the orifice. In conclusion, the indication for SKS in right subclavian stenosis or occlusion is: a lesion in the initial segment of the right subclavian artery, close to the orifice, and lesions (or potential ones) in the right carotid system. The type of stents should be chosen carefully. In our patients, because the lesions were located near the heart, self-expanding stents were selected. These were less flexible than balloon-expandable stents and not easily deformed by physical activity. In addition, the rate of restenosis using self-expanding stents is reported to be lower than the rate using balloonexpandable stents [7] . Also, self-expanding stents tend to conform to each other when apposed, as compared with balloon-expandable stents, which due to greater radial force retain their circumferential shape, leaving a potential space between the devices [8] .
Depending on the density of struts, stents have a closed-cell or an open-cell configuration [9] . Closed-cell stents are characterized by small free-cell areas between struts, whereas open-cell stents have larger gaps uncovered [10] . Either open-cell or closed-cell stents may be used indiscriminately in most carotid artery stenting procedures. No significant differences in the rates of major adverse events, including stroke-death, have been reported in recent study [11] . Though closed-cell stents are less flexible and may develop kinks and incomplete expansion, they potentially offer maximal scaffolding to the vessel wall, which makes them more suitable for lesions with vulnerable plaques or suspected high embolic potential [12] . Conversely, when treating angulated vessels or tortuous anatomy, stents with a flexible and conformable open-cell configuration are preferred [12] . Additionally, less stent foreshortening on expansion is another advantage of open-cell stents because stent struts are not constrained to move along the long axis of the stent, which may allow greater precision in stent deployment [13] . In SKS technique, the proximal ends of the 2 stents should be aligned, and therefore the use of open-cell stents with limited foreshortening would be more suitable.
Carotid Wallstents (closed-cell stents) were used in Patient 1. However, the right common carotid stent became foreshortened during the self-expanding process, which prevented the alignment of the proximal ends of the 2 stents in the innominate artery. Then we tried Protégé RX stents (open-cell stents) in Patient 2 for SKS and achieved a satisfactory result. For the lesion in the right internal carotid artery of Patient 2, we chose a Carotid Wallstent, as the closed-cell stent was more suitable for the high embolic potential lesion with ulceration and thrombosis.
Conclusions
SKS of the right subclavian artery and the right carotid artery might be a safe and effective procedure when the stenotic or occlusive lesion in the initial segment of the right subclavian artery is close to the orifice, and lesions (or potential ones) exist in the right carotid system. In this way, the stenosed right subclavian artery can be dilated and the patency of the right carotid system can be maintained.
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